Sphingosylphosphorylcholine enhances calcium entry in thyroid FRO cells by a mechanism dependent on protein kinase C.
Several sphingolipid derivatives, including sphingosylphosphorylcholine (SPC), regulate a multitude of biological processes. In the present study we show that both human thyroid cancer cells (FRO cells) and normal human thyroid cells express G protein-coupled receptor 4 (GPR4) and ovarian cancer G protein-coupled receptor 1 (OGR1), putative SPC-specific receptors. In FRO cells SPC evoked a concentration-dependent increase in intracellular free calcium concentration ([Ca2+]i) in a calcium containing, but not in a calcium-free buffer. Sphingosine 1-phosphate (S1P) evoked an increase in [Ca2+]i in both a calcium containing and a calcium-free buffer. The phospholipase C (PLC) inhibitor U 73122 potently attenuated the effect of SPC, suggesting that effects of SPC were mediated by a G protein coupled receptor. Overnight pretreatment of the cells with pertussis toxin did not affect the SPC-evoked response. Interestingly, SPC did not evoke an increase in inositol phosphates, although S1P did so. Furthermore, in cells pretreated with thapsigargin to deplete intracellular calcium stores, SPC still evoked an increase in [Ca2+]i, suggesting that SPC mainly evoked entry of extracellular calcium. When the cells were pretreated with the protein kinase C (PKC) inhibitor GF 109203X, or when the cells were pretreated with PMA for 24 h, the SPC-evoked calcium entry was attenuated. Thus, the SPC-evoked calcium entry was apparently dependent on PKC. In sharp contrast, the increase in [Ca2+]i evoked by S1P was not sensitive to GF 109203X. Furthermore, the calcium entry evoked by the diacylglycerol analog 1-oleoyl-2-acetyl-sn-glycerol was not inhibited by GF 109203X. In addition, SPC decreased the incorporation of 3H-thymidine in a concentration-dependent manner in FRO cells. Taken together, SPC may be an important factor regulating thyroid cancer cell function.